Specific GATA-binding elements in the GnRH promoter are required for gene expression pulse activity: role of GATA-4 and GATA-5 in this intermittent process.
Recent evidence reveals that several GATA factors act as versatile transcriptional modulators in neuroendocrine gene expression. The rat GnRH promoter is expressed in an episodic fashion that requires a portion of the promoter termed the neuron-specific enhancer (NSE) for activity. In this study, we examined whether certain GATA regulatory elements in the NSE are necessary for this intermittent activity. When injected into individual living GT1-7 cells, luciferase reporter constructs containing mutations of either GATA-A- or GATA-B-binding sites resulted in a marked reduction in gene expression pulse frequency, while mutations of both sites virtually abolished pulses. In subsequent studies, RT-PCR and western blot analysis revealed for the first time that GATA-5 and GATA-6 were expressed in GT1-7 cells, but electrophoretic mobility shift assays demonstrated further that GATA-5 bound to one of these GATA sites: GATA-A. Chromatin immunoprecipitation analysis revealed that all three factors, GATA-4, GATA-5, and GATA-6, were associated with the GnRH promoter in vivo. Interestingly though, immunoneutralization of GATA-5 or GATA-4 (reported to bind GATA-B) abolished gene expression pulses, but injection of GATA-6 antibody did not, indicating that of these factors just GATA-5 and GATA-4 are critical for intermittent activity. Finally, gel shift competition experiments revealed an interaction between proteins binding at the GATA-A site and those associating with an adjacent OCT1 site, previously shown to be necessary for pulse formation. These findings indicate that episodic GnRH gene expression pulses are mediated by GATA-5 and GATA-4, likely acting through the GATA-binding sites in the GnRH NSE region. Moreover, our observations that factors associated with GATA sites may also interact with OCT1 sites and that both are critical for pulse activity raise the intriguing possibility that GnRH pulse elaboration is a highly complex process that may require the coordinated interaction of several NSE-binding elements of the GnRH promoter.